Monoclinic monazite-type EuPO 4 and LaPO 4 :Eu nanorods were synthesized by a microemulsionassisted solvothermal method. Their morphologies, structures, and fluorescent properties were characterized by SEM, XRD, and photoluminescence (PL) modern analytic means, respectively. The aspect ratios of EuPO 4 and LaPO 4 :Eu nanorods have a decreasing tendency with increasing carbon chain length of assisted surfactants. When the assisted surfactant was n-butyl alcohol, the EuPO 4 exhibited nanorod morphology with diameters from 20 to 30 nm and lengths from 100 to 150 nm. When the assisted surfactant was n-pentanol, the EuPO 4 nanorods had lengths between 200 and 300 nm and a diameter range similar to that of the n-butyl alcohol nanorods. When the assisted surfactant was n-hexanol and n-octyl alcohol, only elliptical EuPO 4 products were obtained. The LaPO 4 :Eu nanorods synthesized in the presence of different assisted-surfactants exhibited elliptical morphologies with diameters of 40-60 nm and lengths of 70-110 nm. The LaPO 4 :Eu and EuPO 4 nanorods showed a orange prominent emission peak from magnetic-dipole transition 5 D 0 → 7 F 1 (593 nm) of Eu 3+ ions whose sites in the EuPO 4 and LaPO 4 :Eu nanorods have C 1 symmetry. Compared with bulk LaPO 4 :Eu, the fine structure of the Eu-O charge transfer band has very small red shift resulting from the slight increase of the length of Eu-O bond due to nanoscale size effect.
INTRODUCTION
Lanthanide monophosphates (LnPO 4 , Ln = La-Dy) are a type of compound with high chemical stability, whereas LaPO 4 doped with rare earth luminescent ions are important types of phosphors with excellent performance and intensive application in optical display panels, cathode ray tubes, and plasma display panels. [1] [2] [3] [4] [5] For example, LaPO 4 is a well-known host compound, LaPO 4 :Ce,Tb is a highly efficient and commercially applied green lamp phosphor, [5] [6] [7] and LaPO 4 :Eu is a red phosphor used for fluorescent lamps. 8 9 In recent years, synthesis of one-dimensional LnPO 4 (Ln = La-Dy) and rare earth-doped monophosphates has attracted considerable interest because the physical properties of the nanomaterials may be related to their sizes and morphologies. 1 5 7 10-12 Moreover, in comparison with zero-dimensional nanoparticles, the shape anisotropy of one-dimensional structures may provide a better * Authors to whom correspondence should be addressed. model system to investigate the dependence of electronic transport and optical properties on size confinement and dimensionality. Zhang et al. 13 prepared monocrystalline LnPO 4 (Ln = La, Ce, Pr, Nd, Sm, Eu, Gd, Tb) nanowires 1-10 m in length and 10-200 nm in width using a hydrothermal route. Hexagonal and monoclinic NdPO 4 and CePO 4 nanowires about 5-50 nm in diameter and up to several micrometers long were prepared through hydrothermal reaction, and the influence of temperature and pH value on the products was investigated by Zhang and co-workers. 14 15 Fang et al. 1 synthesized LnPO 4 (Ln = La-Dy) and LaPO 4 :Eu nanowires using a simple hydrothermal method, explored their possible growth mechanism, and characterized their photoluminescence properties. Meyssamy et al. 5 reported LaPO 4 :Eu nanofibers having a width of 5-20 nm and a length of several micrometers synthesized by a hydrothermal technology and discussed their luminescent properties. SmPO 4 nanorods were synthesized by a microemulsion system containing water, cetyltrimethylammonium bromide (CTAB), cyclohexane, and n-pentanol, and the influence of the molar ratio of 4 :Eu nanorods were synthesized by a microemulsion-assisted solvothermal method. In a typical synthesis, 3.0 mL of n-butyl alcohol (or n-pentyl alcohol, n-hexanol, n-octyl alcohol) and 3.00 g of CTAB were first dissolved in 80 mL of cyclohexane to form a transparent solution under magnetic stirring. Then, the solution was divided evenly into two parts. For synthesis of the EuPO 4 nanorods, one part was added to 2.0 mL of Eu 3+ (0.25 mol/L) to form transparent microemulsion I under magnetic stirring. The other part was added to 2.0 mL of Na 2 HPO 4 (0.25 mol/L) to form transparent microemulsion II under magnetic stirring. The two microemulsions were mixed and magnetically stirred for 10 min. The resulting homogeneous solution was poured into a Teflonlined stainless steel autoclave (capacity, 100 mL), then sealed and maintained in an oven at 120 C for 12 h. After the reaction was completed, the resulting product was precipitated in absolute alcohol, separated by centrifugation, washed with deionized water and absolute alcohol to remove any remaining ions from the final product, and dried at 80 C in air. After that, the white solid product was placed in a crucible and introduced into a furnace at 700 C for 2 h. For synthesis of the LaPO 4 :Eu nanorods, we followed the same procedure as for the synthesis of EuPO 4 nanorods, replacing 2.0 mL of Eu 3+ (0.25 mol/L) with a mixing solution consisting of 1.9 mL of La 3+ (0.25 mol/L) and 0.1 mL of Eu 3+ (0.25 mol/L) and replacing cyclohexane with hexane.
Characterization
Powder X-ray diffraction (XRD) data were collected on a Bruker D8FOCUS X-ray diffractometer using Cu K radiation ( = 1 5406 Å) at a scanning rate of 15 min
and the detective range from 10 to 80 . Field emission scanning electron microscopy (FE-SEM) images were obtained on a HITACHI S4800 scanning electron microscope. The excitation and emission spectra were recorded on an F-4500 spectrophotometer equipped with a 150 W xenon lamp as the excitation source. All the measurements were performed at room temperature (RT).
RESULTS AND DISCUSSION

Structure of the Samples
The XRD patterns of EuPO 4 and LaPO 4 :Eu nanorods synthesized in the presence of different assisted surfactants Figures 2 and 3 , respectively. It can be seen from the SEM images that the morphologies of the products were intensively dependent on carbon chain length of the assisted surfactants, while for the different reaction times, there was little influence on their morphologies. When the assisted surfactant was n-butyl alcohol, the EuPO 4 exhibited nanorod morphology with diameters from 20 to 30 nm and lengths from 100 to 150 nm. When the assisted surfactant was n-pentanol, the EuPO 4 nanorods had lengths between 200 and 300 nm and a diameter range similar to that of the n-butyl alcohol nanorods. When the assisted surfactant was n-hexanol and n-octyl alcohol, only elliptical EuPO 4 products were obtained. Figure 4 gives SEM images of LaPO 4 :Eu nanorods with a smaller aspect ratio synthesized in the presence of different assisted-surfactants. They exhibited elliptical morphologies with diameters of 40-60 nm and lengths of 70-110 nm.
Photoluminescence of the Samples
The excitation spectra of EuPO 4 nanorods (Figs. 5(a) and 6(a)) were measured by monitoring emission at 593 nm. Under the same testing conditions, the excitation spectra in the range of 200-550 nm exhibit a strong absorption below 300 nm, which is attributed to the Eu-O charge transfer band. For different aspect ratios of the EuPO 4 nanorods, the fine structure of the Eu-O charge transfer band has a very small difference resulting from the 
CONCLUSIONS
EuPO 4 and LaPO 4 :Eu nanorods with monoclinic structure were synthesized by a microemulsion-assisted solvothermal method. The aspect ratio of the products has a decreasing tendency with increase of carbon chain length of assisted-surfactants. The photoluminescent results of the products showed that the fine structure of the Eu-O CTB has a very small difference resulting from the slight change in the length of Eu-O bond due to nanoscale size effect. The orange prominent emission peak from the magneticdipole transition 5 
